Chemical energy usage and myosin light chain phosphorylation in mammalian smooth muscle.
Experiments have been done to determine the relationships among active force output, average rate of high-energy phosphate utilization, and the degree of phosphorylation of the 20,000-dalton myosin light chain in the rabbit tenia coli at 18 C. During an isometric tetanus at l0 the degree of light chain phosphorylation increases to a maximum of 30-40% before maximum force is developed, and then phosphorylation slowly decreases while active force is maintained. During the period when there is a small decrease in degree of phosphorylation, the average rate of chemical energy usage falls by fourfold. In contrast, when the calcium concentration of the bathing medium is lowered from 1.9 to 1.0 mM a very large decrease in degree of phosphorylation is associated with only a small decrease in both energy usage and active force. At lower calcium levels both force and chemical energy usage decrease proportionately with little further decrease in degree of phosphorylation. We conclude that under isometric conditions there is no consistent relationship between degree of myosin light chain phosphorylation and the rate of cross-bridge cycling as measured by the rate of high-energy phosphate usage in this mammalian smooth muscle.